Introduction
Freeze concentration involves the partial crystallization of water in the aqueous solution, after which the crystals are separated from the concentrate. It possesses several advantages: (a) low chemical deterioration due to low microbiological and enzymatic activity, (b) no loss of volatile aroma components and (c) low product losses [1, 2] .
Freeze concentration offers various commercial applications in food industries such as coffee, fruit juice, vinegar and dairy products. The application is not limited to the liquid food industry, but also extended to wastewater treatment field [3, 4, 5] . The major disadvantages of this process are high capital costs and limited maximum product concentration.
Freezing and thawing is a well-known treatment method for conditioning and dewatering sludge [6] .
Recently, we reported that suspended solids (SS) could be removed from POME by freezing and thawing method with up to 70% efficiency at less than 5 ml/min thawing rate [7] . The effect of concentration change in thawed POME solution after freezing and thawing treatment was similar to that observed by Shirai and Yoshikawa [8] .
They simulated the quality change in frozen food after freezing and thawing by using vitamin B12. Facey and Smith [9] studied the freezing and thawing fundamentals and mechanisms responsible for concentration of high strength effluents derived from Kraft pulp mill.
To our best knowledge, there is no reported work in the literature on the use of freezing and thawing as a concentration method for food components such as sodium chlo- Fig. 3 .
The thawing rate of the food component is shown in Table  1 .
The concentration index is given as: 
Results

Concentration of sodium chloride solution
The effect of different concentrations of sodium chloride on freeze concentration is shown in Fig. 4 . The concentration index decreased with increasing concentration of sodium chloride. It was found that more than 4.5 times con- However, the index reduced to 3 for 5% lactose solution, which was lower than that of 5% sucrose solution (concentration index = 3.9).
Dextrin was not concentrated effectively as compared to glucose, fructose, sucrose and lactose by freezing and thawing, as shown by low concentration index in Fig. 9 .
There was almost no concentration for dextrin solution, except the first fraction of 1% dextrin, which was concentrated by 2.3 times. More than 50% of the dextrin remained in the last fraction, which means low concentration effect on dextrin solution by freezing and thawing.
Concentration of milk protein
Low concentration index was observed in milk protein by freezing and thawing. Protein concentration increased from first fraction to last fraction, which showed different result as compared to other aqueous solutions. The solution of 0.03 % milk protein was concentrated less than 2 times for the final fraction as shown in Fig. 10 . 
